Autoregulatory vasodilation enhances renal prostaglandin E2 and associated renin release during arachidonic acid infusion in dogs.
To examine whether autoregulatory dilation of preglomerular vessels enhances prostaglandin (PG)E2 and renin release during arachidonic acid infusion, the ureter was occluded or the renal artery constricted in anesthetized dogs. Intrarenal arachidonic acid infusion (40 micrograms X kg-1 X min-1) increased PGE2 release by 41 +/- 17 pmol/min at control pressures and by 149 +/- 60 pmol/min during ureteral occlusion. Arachidonic acid infusion (160 micrograms X kg-1 X min-1) increased PGE2 release by 149 +/- 60 pmol/min at control pressures, by 505 +/- 211 pmol/min during ureteral occlusion and by 581 +/- 201 pmol/min during renal arterial constriction. Thus, PGE2 release during arachidonic acid infusion was trebled by autoregulatory dilation. Arachidonic acid infusion (160 micrograms X kg-1 X min-1) raised renin release by 6 +/- 2 micrograms of angiotensin I per min at control pressures, by 25 +/- 9 micrograms of angiotensin I per min during renal arterial constriction and during ureteral occlusion by 16 +/- 4 micrograms of angiotensin I per min, which was not significantly higher than induced by the lower rate of infusion. Arachidonic acid infusion (160 micrograms X kg-1 X min-1) raised renal blood flow by 54 +/- 5% at control pressures but exerted no vasoactive effect during ureteral occlusion and renal arterial constriction. We conclude that autoregulatory dilation enhances the stimulatory effects of arachidonic acid on renal PG synthesis. Both increased intrarenal PG concentration and autoregulatory dilation may contribute to enhancement of renin release. The stimulatory effects of arachidonic acid on PG synthesis and renin release are independent of the vasoactive effects of arachidonic acid.